Hsc70/Hsp40 chaperone system mediates the Hsp90-dependent refolding of firefly luciferase.
The 90-kDa heat shock protein, Hsp90, was previously shown to capture firefly luciferase during thermal inactivation, thereby preventing its irreversible off-pathway aggregation and maintaining it in a folding-competent state. However, subsequent refolding of the luciferase required addition of rabbit reticulocyte lysate. Here we demonstrate that Hsc70 (cytosolic Hsp70) and Hsp40/Hdj1 (cytosolic DnaJ homologue) are the effective components in a reticulocyte lysate, while other unidentified factor in the lysate is also required for the refolding of Hsp90-captured luciferase. Though another cytosolic DnaJ homologue, Hdj2/HSDJ, was more efficient than Hsp40 in suppressing the aggregation of rhodanese, Hdj2 was less effective for the refolding of luciferase than Hsp40. In the absence of the third factor, Hsp40 could bind to the luciferase captured by Hsp90, which suggested that Hsp40 on its own was able to bind the substrate protein, but Hsc70 could not. Hsc70, Hsp40 and at least another additional component in the reticulocyte lysate are necessary for full accomplishment of the refolding of Hsp90-captured luciferase. The third factor may be required for the loading of Hsc70 on to the substrate protein bound to Hsp90.